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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re Application of: Wang 

Group Art Unit: Unassigned 

Serial No.: Unassigned 

Examiner: Unassigned 

Filed: October 1, 2003 

Docket No. 250317-1070 
For: Hillock-Free Gate Layer and Method of Manufacturing the Same 

CLAIM OF PRIORITY TO AND 
SUBMISSION OF CERTIFIED COPY OF REPUBLIC OF CHINA APPLICATION 
" PURSUANT TO 35 U.S.C. §119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Sir: 

In regard to the above-identified pending patent application and in accordance with 35 
U.S.C. §119, Applicant hereby claims priority to and the benefit of the filing date of 
Republic of China patent application entitled, "Hillock-Free Gate Layer and Method of 
Manufacturing the Same", filed January 16, 2003, and assigned serial number 92100927. 
Further pursuant to 35 U.S.C. §119, enclosed is a certified copy of the Republic of China 
patent application 

Respectfully Submitted, 



THOMAS, KAYDEN, HORSTEMEYER 
& RISLEY, L.L.P. 




Daniel R. McClure, Reg. No. 38,962 



100 Galleria Parkway, Suite 1750 
Atlanta, Georgia 30339 
770-933-9500 
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[ *■ w m M ^ & m %k & 1 

**&W&#Mfc — & ' a- & %i & % m & - 

n * * * a 4l ffl % (hillock-free ga t e )JSL * H it 2r 

[ * Ifr a #T 1 

4- ^ ft *L ^ t ' - & it m & (molybdenum' Mo) 
(Cr M (gate process )Bf ^ # ft- « & 

T • ^^-L^#^^^^^4^-^S • * is. & % H*. # • J. 
*f «. £ > - ftHffl^^l 1st ' # «Jt i& Hi *t *s 
M >i & ^ t ♦ t * * * & * (Hil lock)<# m M ° 

it ffl #fe & #1 1k .ffc A & * # 4S. « IS- *t ' J- & & & 

( substrate )W # & *f 4fc «* (adhesion) ♦ -fc ** *J $L jg. 

t # 4t a ih *fc & i± ftj «I4 (etching 

characteristics) 0 $ fl& » ^ ffl Jtt (melting point )$t 
-*fc£-£tett*fe,$B#>&ffl,* ' to # & 4fc » • ifr #- J& £ 1 A 

S ' ^■*t'7F^-J|>Xi»^3*.Jfe*.4&4L7F*B ° & %L fa 

fit? (ft 1 5 0°C )m & M >ft .ft & sfe. * & 1 0 2_L > 0 jfc 3& 

^. fa. 1 0 2_L # a B a *£l (crystal p a r t i c 1 e ) 1 0 4 • & #t 1 0 
aa *£l 10 4^ Fal m £ B a a # (grain boundar y ) 1 0 m & • # 
« ' J tm-ttf}&$L&^&-kp% 1 Affl - & >F iL « itt * 
T ^ t t ^ flb a f f «i ^ ^ a a B |ft ^ ^ • & £ ' it 4t EJ X 
(anneal)' # & ^iS.^^^rH:^^^jfeJt^aa*a.^#. 
t& ' #L a a a *i -f 6ij # # m f f ' a a a *t # a H * 4& #J 




i * qtWiSLW (2) 

$ & fl& it *T # & a a B ( r e c r y s t a 1 1 i n e ) • & i& # & a a a #j & 
4a ' *^m^7 (inner stress)^ 

feft*<|TI* • *»*EJ*.#a£.#*a***ritb ' tit # a a a 

P£ «. & #J a a a 4ft. * ^ ^ ft jfe & JJSL a B a #L ft # fl& Jfe 

(surface energy )B# » & 44 m ffl 4& $ & * a a a #t #j i& m 
t /£ -k ' ^ j& & A a a a 44 ' Ji J. * a a a 44 a a a <fr $ «t ' 
itb . a 44 6*i ft M fi f» H ife - # # Ff- • 

* ffl • EJ i& @ #) * - ^ IS B a a li 1 0 4#* at *fc & & 1 0 2Mj 
II 1 (thermal expansion)- <a <S 6d Ife * JR ^. *t A 

$k. > t IS a a 8 It 1 0 AM. £l & A # M ti 
(compressive stress)' & ^ IS Ptt^-£.3fc*fc4l.j&102 
_t- ' S itb IS -=f- # £ a a a # 1 0 6/& -R: ffij £ _L ^ % 4> & 
(hillock)llO- itiJ£4.£',I#.L*#/fctt'I>,&jt& 110' jtt 
'J- a H 4 & /fc it # *1 5£ rfn ^ *t ° 

«. # _h ig. ' ^^^-^:^^lim^^^^ a a a m^ll 
' I ffl is a ^ t i i ' 
(hillock)6dI i ' #4lf-f #«ft i# • 

[ # «U3 J*J ^ ] 

^&^F^^^L^-^it^r^ ' >fc $ JE - 45. 3& 4^ # & J« (Film 
Format ion )i£ #• T ' • ii a — ^ H 
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f£&lS,§_ty$r^-^tl^lS>f > & * ' 2fr _L 3- 60 ^ tl 
IS # «T #P t'J T ^ 60 ft IS >§ ' ffii t ^ I'J & ^ 1 

ft # ^ # ^ 60 a 60 » 4£ * £ - ft * * ']> a 4^ m M 
U & # 8; ' fflaig&^ls^4>f^®£±^ J l L *H-^& 

' * t ' F^vf#. ' 5. # # tfa # IS 

(a)^-|-lij^-|- 
^ M ^ # T ' ^SfeJi^;&-ftlS;# ' & t ' * - Jt i7 
60 & S *0 ^ 0. 5Pa~4Pa^ W » £-;&JK^#t#|£ffl*j-£.0. 
1-10 w/cm?^f a 1 ; A ( b) £.-#-=-*/jT*»-* — & 
^ # T ' ^ftlSJi_t3r^/£--^lL4Lls># . & + • 
4Lfe>#60J«^laB3*0^ 100-1000 A*l ft ° 

4* ' T X # f t f 4H • ii K ^ m m M & • # to f£ 
Rfl t • 
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# fl£ /& IS ># 204 » £■ + » JE i7 ft SI & 0. 5Pa~4Pa-^ 
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w / c m ffl - & ^ • & IS >f 20 4_h:$-^/&-^ft^lSy# 
20 6' #1 *» ft 4b Is (aluminum nitride A 1 N M ft ft 4b 
IS (aluminum oxide nitride A 1 ON ) » & j& ;f. ft @ £ 
100-1000 m ' J.^4i*b^4t 300-800 A^Fal - 3l ifr & 

& ^ ft ^ is >§ 2 o m & j& # 4* M & % # wl t-j > -r # ffl - 

^ ^ ^1 i7 ^ 0. 3Pa° 44 ^ & IS ># 20 4_L3"i#^ft^ls/i 

2 0 6' ^rtJt^^J^&^fifi^^ - 

tf #- as £ 3® ' * ff *f 4& as # $ — * $fc fcj ^ 2- & 
ls>f^^t>@ • & 3 0 2_L - all - fa i£ tf) & m & 
ftl$&%,-t&4&% 304a' & t ' JE#ftB#J-fc.0.5Pa~4Pa 
^ W ' & 4£ 1 Pa : ffij^J^^f^gll^ 0.1-10 

w/cm?t W - ^ ^ - £ ^ - ft IS Jk 304aJi>5r*&jfc#.=-*kl8 
Jt 3 0 4b° 3MH ' # ^ ^ -r. & is £ 3 0 4b_L JT % & - ^ ft ^ 
IS fk 306' 4*] ft 4b IS (A1NM ft ft 4b IS (AlON) » % St 

ft ffl #j >fc 100-1000 A4l Pal ' J-*fcte*fc#i)4E. 300-800 As, 
M • J. ^ ^ & ^ ft IS A 3 0 m & m tit # M xSL * 4* * 
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a t M It «■ # m is £ M m ' #t - £ ?»J * 4& • it 
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^ (Scanning electron microscope )#L ^ IS ># _L ^" 
& £ & ° ^ ^ f i ^ > ^ - ^ 7F o 
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(Scanning electron microscope)H?.#ls>tJ^>5r^:^^- 
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^ ^ _t ' a & m & J] 4 Pa' & J& # ^ 6.5 w/cm^X 
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^ Jffit E3 

^^fe-L • a & m & J) 4 Pa' & m *h $ 2.0 w/cm%l 
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>5u ft % — >§ .^4 is ; &&#>£**^tL^!s>#^&-t3- • & 
i& ej a & 3 5 0°C ' EJ a* Pal 1* Bf- ft ' # *S ^ « A 

1ft ^ : Ll^iliJT ' it 4* £ # ft is -S. 
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%-%&£&&)j&m*Jj%$Llt%kvJ t 6d & J& 3* # 
(2. Ow/cm 2 )t- $ ' ^ 6 ^1 ^} T t ^ # f'J ffi) * ^ 1 4 ° 
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ft 100-1000 C 
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-mfi&iki&ftjL lPa° 

1 0 . *> t f* * #'J ft § * ft it ^ *L it 3r * • * * fl> 
/fc**^&4L&#6«>£*#j£ 0. 3Pa° 

11. *4&S$ 83«mUt4L«Ls4^r* • * * tt 
^ft.4LftJ|4&*Jf-jftlll*tft*!i^-fr 300-800 ( A)4L F«1 • 

12. *u t * # *l ft B » 84i/stifc4L*Lst^r* • * * tt 
^li^^s^^-t.'fb^^ ( A 1 N ) ° 

13. - *i ;f * ']> & £e 4l F?1 (Hillock-free gate)' 
^l^-*feJi^^ N+l^ f ( m X 1fr 2^ JL £ it ) ' t£ 

* & 4* : 

ft & % ' m & Mr tS & *L -h ' t£#*k*S# 

a a a *t #r &l /£ ; a >jl 

^ & *8 Jt ' *#jfc^i£***,#s;t*--h3r ' t£ ^ IL 

^ is ;t * & *hb $s & & m & & ; 

Ife IS & ' fln *J '!> fi 4: I i • 

14. *o t * #■] ft ffl * 1 3^ m ^ ^ W * ' * tli 
IL4L<84**'-IHt«B# (A IN) • 

is. t * * *i ft n % 1 3* m ^ 4l m $ • * + t* * 

IL4LiS>t^-^*,4LiL^bfe>t ( A 1 ON ) - 

16. - m. * * 'h & ^ F^ >f (Hillock-free gate)6*> 
jft it 3" & ' ffiaig&^^^^is^&^e . g. t ' « M * 

& - & #s >§ ' j.^-^-^y7^-^-^m^#T ' ^ 
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